The main goal of this study is to examine empirically the determinants of multinational activity of firms from the new EU-12 member states in Poland during the period 1990-2014 using the negative binomial model. In particular, we test the predictions of competing theoretical models of the multinational enterprise to identify the investment motives for undertaking foreign direct investment in Poland. In addition to traditional country-pair characteristics such as absolute and relative market size and differences in relative factor endowments, in this study we account for cultural differences between the host and partner countries that may affect the cost of foreign investment. The assembled empirical evidence points to both market access and efficiency seeking as the main reasons for undertaking foreign direct investment in Poland by multinational enterprises based in the new EU-12 member states. However, cultural proximity does not seem to be an important factor in explaining the extent of multinational activity in Poland.
Introduction
Multinational enterprises (MNEs) with their rapidly increasing shares in world output, investment and trade flows have become key actors in the ongoing process of globalization in the world economy. The largest share of multinational activity has traditionally been occurring between developed countries that have been at the same time both the main sources and the recipients of foreign direct investment (FDI). However, with the falling transportation and communication costs between the developed and developing countries, an increasing fraction of FDI becomes located in the emerging market economies. These include also the former centrally planned economies in Central and Eastern Europe (CEE) that have successfully completed their transition process towards market economy and became integrated into the European Union (EU).
The opening up of the economies of these countries to international trade and investment gave MNEs both access to new markets and cheap production opportunities. Consequently, FDI flows to this region have been continuously growing. With over 167 billion euros in inward foreign direct investment at the end of 2015, Poland has become one of the most attractive host countries for the location of MNE activities among the new European Union (EU) member countries in the last decades (National Bank of Poland 2017). Although the majority of FDI in Poland originates from the old EU-15 countries, the involvement of MNEs from the new EU-12 member countries has been steadily increasing. While many theories have been proposed to explain the emergence of MNEs, two main reasons why a firm should internationalize production have been proposed in the theoretical literature: efficiency seeking and market access (Dunning and Lundan 2008; Markusen 2013) .
According to the first one, firms internationalize production and become MNEs to get inputs at a lower cost. According to the second one, MNEs can be regarded as vehicles to overcome distance and lower costs of foreign markets access. These two alternative reasons have very different empirical implications.
Therefore, the purpose of this study is to test the predictions of several competing theoretical models of the multinational enterprise and identify the investment motives for undertaking FDI in Poland using bilateral dataset on the activity of MNEs from the new EU-12 member states covering the period 1990-2014. The majority of empirical studies on FDI determinants in Poland have so far focused on the investments made by multinational enterprises coming from the developed countries, and in particular from the old EU-15. At the same time, the empirical evidence on determinants of inward FDI in Poland that originates from the new EU member countries still remains scarce. Hence, the present study aims at extending and complementing the previous empirical research on the determinants of multinational activity in Poland.
This paper is structured as follows. In Sect. 2, we provide the summary of the relevant MNE literature and discuss the competing theoretical frameworks. In Sect. 3, we describe the definitions and sources of our explanatory variables and discuss the statistical methodology. In Sect. 4, we report our empirical results. The summary of the main findings and potentially fruitful future research avenues are located in the concluding section.
Literature summary and theoretical background
Early studies that belong to the neoclassical strand in the literature view FDI as a part of the portfolio theory of international capital flows that are driven by international differences in the rates of return on capital. The early examples of theoretical studies on FDI that belong to the neoclassical strand in the FDI literature include, inter alia, Mundell (1957 ), MacDougall (1960 or Kemp (1962) . In particular, capital should flow from capital-rich to capital-scarce countries. At the same time, according to this view, capital flows between countries with the same factor endowments should not be observed. However, these predictions are not in line with reality since the largest share of MNE activity occurs between similar countries in terms of their relative factor endowments and rates of return on capital. In addition, the neoclassical approach to FDI was also criticized because of relying on the set of unrealistic assumptions. These include constant returns to scale (CRS) and perfect competition, which were not in line with the key stylized facts on FDI (Markusen 1995 (Markusen , 1998 (Markusen , 2002 (Markusen , 2013 .
The rejection of the neoclassical approach by the majority of economists led to the development of alternative frameworks in the international business and international economics literatures. The major representative of the international business literature is Dunning's (1977) Ownership-Location-Internalization (OLI) eclectic framework that later became also the frequent point of departure for formal theoretical modeling in the so-called New Trade Theory (NTT) literature that emerged in the early 1980s. The NTT provided a set of modeling tools that proved very useful in studying the emergence of MNEs which initiated the development of the modern theory of multinational enterprise starting from the mid-1980s. These tools allowed theoretical modeling of two main reasons why a firm should internationalize production: market access and efficiency seeking within the frameworks of both horizontally-and vertically-integrated MNEs. Horizontal integration refers to producing abroad roughly the same goods and services as in the home country while vertical integration involves fragmentation of production processes and location of each stage in a country where the factors of production used intensively in that particular stage are relatively cheap (Caves 2007; Markusen 2002 Markusen , 2013 .
Initially, the models of horizontally integrated MNEs were based on partial equilibrium frameworks and assumed identical factor endowments across countries and later they were extended to the general equilibrium setting. 1 The theoretical modeling of horizontally integrated MNEs involves a tradeoff between the saving on the trade cost and the cost of establishing a new plant in the host country. The theory of horizontally integrated MNEs predicts that given moderate to high trade costs, multinational activity will prevail in the equilibrium when countries are similar in size and in relative factor endowments.
Vertically integrated MNEs split up their production processes into separate segments that can be located in different countries according to their comparative advantages. The theoretical modeling of vertically-integrated MNEs assumes that different segments of production processes have different input requirements so it may be profitable to locate each segment where particular factors used intensively in that stage are relatively inexpensive. 2 According to this approach, the extent of MNE activity increases with increased differences in the relative factor endowments between countries.
For many years, horizontal and vertical models were regarded as two completely disjoint strands in the MNE literature. The milestone in the development of the modern MNE theory was the combination of horizontal and vertical approaches into the unified framework in which firms were able to choose between national, horizontal and vertical strategies. This was done by Markusen (2002) who called this broader framework the knowledge capital (KC) model. In his model, three types of firms; national firms, horizontally-integrated MNEs and vertically-integrated MNEs arise endogenously in the equilibrium in response to various combinations of home and host country characteristics.
According to the KC model, national firms exporting to each other's market would dominate both types of MNEs when countries were similar in economic size and relative factor endowments and trade costs were low. Horizontally integrated MNEs would dominate when countries were similar in economic size and in relative factor endowments and trade costs were high. Finally, if countries were similar in size but dissimilar in relative factor endowments vertically integrated MNEs would be the dominant type.
In the more recent years, the KC model was extended in many directions. 3 However, probably one of the most important recent extensions of the KC model was the incorporation of physical capital as an additional factor of production along with human capital and unskilled labor proposed by Egger (2007, 2013) . This extension allows comparing directly the KC model with the earlier models of horizontally and vertically-integrated MNEs in which differences in relative factor endowments were determined by physical capital to labor ratios only.
Empirical studies that tried to validate the predictions of the modern MNE theories did not start, however, until the early 1990s. These studies initially focused mainly on US multinationals while MNEs from other counties received relatively less attention. The empirical studies on determinants of MNE activity were initiated by Brainard (1993a Brainard ( , b, 1997 . She tested theoretical predictions derived from the models of both horizontally and vertically integrated MNEs. According to her findings, the majority of the US MNEs are integrated horizontally and not vertically. Subsequently, her results were called into question by Carr et al. (2001) who estimated specifications directly derived from the more general model and found that the US MNEs were integrated not only horizontally but also vertically. The importance of vertical FDI was confirmed later in the follow up studies by Braconier et al. (2005) and Davies (2008) .
More recently, the determinants of inward FDI have been studied empirically also for other countries. In the context of Central and East European countries (CEECs), there exists a relatively large number of cross-country studies for the whole region including, inter alia, Lansbury et al. (1996) , Brenton et al. (1999) , Benacek et al. (2000) , Resmini (2000) , Garibaldi et al. (2001) , Bevan and Estrin (2004) , Carstensen and Toubal (2004) , Cieślik and Ryan (2004) , Baniak et al. (2005) , Gorbunova et al. (2012) , Wach and Wojciechowski (2016) and more recently by Ascani et al. (2017) , Stack et al. (2017) and Tang (2017) . 4 However, the empirical evidence for individual CEECs is more scarce. In particular, determinants of MNE activity in Poland were studied by Torrisi et al. (2009) and Cieślik (2017) . However, with the exception of the recent study by Cieślik (2017) , which focused on FDI from the old EU-15 member states, the previous studies made no attempts to validate empirically the predictions derived from the modern MNE theories and discriminate between competing theoretical models of multinational enterprise.
Thus, further research on FDI determinants in Poland would definitely be of interest. It seems clear that the process of integration into the EU should have a significant impact on the amount of FDI located in Poland. This is mostly due to the fact that through a GDP growth and reduction in trade costs such as transportation costs and tariffs, it led to a substantial expansion of market size. However, at the same time the accession to the EU reduced the differences between Poland and the other EU member countries in terms of unit labor costs. This in turn is expected to decrease the inflows of vertical FDI and increase inward horizontal FDI from the new European Union members to the countries that joined the community in the year 2004 and afterwards.
In contrast to previous studies that relied on imperfect proxy variables for differences in relative factor endowments between countries, in this paper we use actual data on both physical and human capital stocks extracted from the most recent Penn World Table 9 .0. The table is the definitive source for real national accounts data. The national accounts for each country, expressed initially in their own currencies, are adjusted using detailed price data to obtain real national accounts in a common currency (U.S. dollars) across countries. These data are invaluable for making international comparisons of Gross Domestic Product (GDP). Moreover, the Penn World Table 9 .0 offers also internationally comparable data on physical and human capital stocks that are used in this study along with the GDP data. Finally, in this paper, in addition to traditional country-pair characteristics such as relative and absolute market size, differences in relative factor endowments and trade costs, we also take into account the potential effects of cultural similarity between the host and partner countries that may affect the cost of FDI.
Data sources and statistical methodology
The competing theoretical models discussed in the previous section predict how MNE activity can be related on a bilateral basis to combined market sizes, differences in economic country size, differences in relative factor endowments and trade costs. Both horizontal and vertical models of multinational enterprise can be nested into and regarded as two special cases of the knowledge capital model and estimated using a panel of cross-country observations for Poland over the period 1990-2014.
The first year of the sample-1990 was chosen since it was the year after the Berlin Wall fall and the beginning of radical economic and political reforms in Central and Eastern Europe, while the last year of the sample-2014 was chosen since it was the year after the last enlargement of the European Union to the East to include Croatia. The majority of country-pair characteristics that determine the extent of MNE activity in pure horizontal and vertical models are also present in the hybrid knowledge-capital model. However, their expected impacts may differ between particular models. Hence, testing whether the market seeking or the efficiency seeking motive helps explaining the pattern of MNE activity in Poland of firms originating from the new EU member states can be done using the signs and statistical significance of the estimated coefficients on particular explanatory variables.
The most important variables that allow differentiating between the competing theoretical models include similarity in economic size between the parent and the host countries and differences in their relative factor endowments. According to both pure horizontal and hybrid knowledge capital models, there is a positive relationship between similarity in the relative country size and the extent of MNE activity in the host country. On the other hand, in the pure vertical model, similarity in country size does not play any role in the determination of the extent of MNE activity. In this paper, we employ the size dispersion index proposed by Helpman (1987) to measure similarity in economic size between countries. The value of his index ranges between 0 and 0.5 and is maximized when countries are of the same size. The Helpman size similarity index (SIMILARITY) is calculated using data on output-side real GDP at chained PPPs and expressed in constant 2011 US dollars. The GDP data comes from the Penn World Table ( PWT) 9.0 available at www.ggdc.net/pwt.
Other key explanatory variables are differences in relative factor endowments between the home and the host countries. According to both pure vertical and hybrid knowledge capital models, there is a positive relationship between differences in the relative factor endowments and the extent of MNE activity in the host country. At the same time, in the pure horizontal model, differences in the relative factor endowments do not matter for the determination of the extent of MNE activity. Despite the ongoing process of economic convergence between Poland and other new EU member states differences in relative factor endowments between the countries are still substantial. Therefore, positive signs of estimated coefficients on differences in relative factor endowments should be expected.
In this study, we use the measures of differences in the relative factor endowments for both human (HLDIFF) and physical capital per worker (KLDIFF), respectively. The difference in human capital endowments between the home country and Poland is calculated employing the human capital index. This index is based on the years of schooling and returns to education. The relative physical capital endowment in each country is calculated by dividing the capital stock expressed in PPPs in thousands of constant 2011 US dollars by the number of people employed. The data on relative factor endowments also come from the Penn World Table ( PWT) 9.0.
In our estimating equation, we also include a number of control variables. In particular, in order to control for the absolute economic country size, we include the sum of Poland's and the home country's GDPs (GDPSUM). According to all theoretical models, we summarized in the previous section the extent of MNE activity is positively related to the absolute economic size. Hence, we should expect a positive sign on the GDPSUM variable. The sum of Poland's and home country's GDP is calculated using the same GDP data which come from the Penn World Table ( PWT) 9.0 and were used previously to calculate the similarity index and is expressed in billions of constant 2011 US dollars.
In order to control for the potential effects of transport and other distance related costs such as communication and monitoring, we include two measures of distance: physical geographic distance (DISTANCE) and cultural distance, measured by the Hofstede index (HFINDEX), between the home country and Poland. The existing theory of multinational enterprise does not yield, however, clear predictions concerning the impact of various types of distance on the extent of MNE activity in the host country. Previous empirical studies suggest mostly that negative signs of the estimated coefficients on distance variables should be expected. The physical geographic distance is measured in the simplest possible way by calculating a "as the crow flies" distance between European capitals and the capital city of Poland-Warsaw. This distance is expressed it in kilometers and the data comes from the distance calculator available at: http://www.indo.com/dista nce.
To proxy for the cultural distance we use the Hofstede index that is composed of six different dimensions that measure various aspects of cultural similarity: (1) Power Distance Index (PDI), (2) Individualism versus Collectivism (IDV), (3) Masculinity versus Femininity (MAS), (4) Uncertainty Avoidance Index (UAI), (5) Long Term Orientation versus Short Term Normative Orientation (LTO), (6) Indulgence versus Restraint (IND). The interpretation of particular components of Hofstede index is provided in the "Appendix". The country scores on these dimensions are relative as culture can be only used meaningfully by comparison.
In order to obtain the aggregate measure of cultural differences between countries we calculate for each component the absolute differences between Poland and its investment partners and then sum them up into the single index category. 5 This means that the higher values of the Hofstede index are associated with bigger cultural difference. The data necessary for calculations of this index were obtained from geert-hofstede.com/countries. Finally, to control for business cycle and policy changes effects such, as joining the EU in 2004, we include individual time effects and to control for country heterogeneity we include country-pair fixed effects. The definitions of dependent and explanatory variables and their summary statistics are summarized in Table 1 .
The pairwise correlations between variables used in the empirical study are reported in Table 2 . The analysis of these correlations shows that the regressors are not highly correlated and the estimation results are free from the multicollinearity problem.
Our measure of the extent of multinational involvement in Poland's economy is the number of operational entities with foreign capital participation obtained from the Polish Central Statistical Office (CSO). According to the most recent CSO (2015) data in 2014, there were in total 26,464 operational firms with foreign equity of which 3161 firms (11.9%) came from the new EU member states. 6 The top three source countries among the new EU countries were, respectively, Cyprus with 1808 firms (6.8%), the Czech Republic with 613 firms (2.3%), and Slovakia with 195 firms (0.7%). The majority of multinational enterprises as well as the foreign equity were concentrated in service and manufacturing activities and foreign involvement in the primary sector was negligible.
The dependent variable assumes non-negative integer values and the presence of zeros and small values, especially in the early years of the sample, suggests that 
Empirical results
In this section, we report the following two sets of estimation results. First, in Table 3 we report the results obtained for the full sample of the new EU member states including two non-Central and East European countries: Cyprus and Malta. Then, in Table 4 we report estimation results obtained for the limited sample of countries that excludes both Cyprus and Malta as they are different from the CEE countries. These two small island economies serve as tax havens within the EU and therefore the number of foreign firms registered in these countries which operate in Poland may be overrepresented in the sample. The benchmark estimation results generated by the traditional NB approach on the pooled sample that do not allow controlling for individual time and countrypair effects are shown in column (1) of Table 3 . The majority of the estimated coefficients on our explanatory variables are statistically significant. Some of them are significant already at the 1% level and display the signs that favor the knowledge capital model in which both market access and cost reducing motives determine FDI over the pure models of vertically-and horizontally-integrated multinational firms. In particular, both the positive sign of the estimated parameter on the measure of differences in relative factor endowments and on the measure of similarity in terms of market size suggest that multinational activity in Poland increases with differences in human and physical capital to labor ratios and the similarity in GDPs. Interestingly, none of the estimated coefficients on our distance measures is statistically significant in this specification.
In column (2), we report the results obtained controlling for individual time specific effects represented by dummy variables for specific years of the sample. In qualitative terms the inclusion of time effects, however, does not change much our previous conclusions, obtained on the basis of our baseline estimates reported in column (1), concerning impact of particular country-pair characteristics on the extent of foreign involvement in Poland and the preferred theoretical model. However, the inclusion of time effects changes the sign of the estimated coefficient on the GDPSUM variable. In addition, the estimated coefficient on the physical distance now becomes statistically significant at the 5% level and displays a negative sign which is in line with the vertical reason for FDI.
In column (3), we check the robustness of our estimates by including both timespecific and country-specific fixed effects. These estimation results differ, however, from both the benchmark results reported in column (1) and the results reported in column (2) as the estimated coefficients on the measures of differences in human capital endowments now loses its previous statistical significance. In addition, the estimated coefficient on the physical distance variable changes its sign from negative to positive and becomes statistically significant at the 1% level which would suggest the dominance of the horizontal reason for undertaking FDI in Poland.
In Table 4 , we study the robustness of the estimation results reported in Table 3 by excluding Cyprus and Malta from the sample. The particular columns in Table 4 are the direct counterparts of columns in Table 3 .
In column (1) of Table 4 report the benchmark estimates on the pooled dataset obtained without controlling for individual time and country-pair fixed effects. These results look similar to the results reported in column (1) of Table 3 . Again, almost all estimated coefficients are statistically significant already at the 1% level and display expected signs. However, the exceptions are the measure of similarity in terms of market size and the measure of cultural difference which are not statistically significant at all. In particular, the lack of statistical significance of the measure of similarity in terms of market size suggests that only the vertical reasons are important for multinationals from the new EU member countries that invested in Poland. This conclusion would be further reinforced by the negative and statistically significant coefficient on the distance variable that would support the vertical model. Hence, these findings differ from the findings reported in column (1) of Table 3 , as they do not support the knowledge capital model in which both differences in relative factor endowments and similarity in market size play a key role in determination of the extent of multinational activity but rather favor the vertical model.
In column (2), we report the estimation results obtained from the specification in which we controlled for individual year specific effects. The inclusion of time effects makes the measure of the similarity in country size statistically significant at the 1% level. This, in turn, would suggest that both horizontal and vertical reasons for multinational activity in Poland are important and the knowledge capital model is preferred to the pure vertical and horizontal models. However, the vertical motive seems to dominate as the estimated parameter on the distance variable remains negative and statistically significant, which is similar to the results reported in column (2) of Table 3 .
Finally, in column (3), we show the results obtained from the specification in which we controlled for both country-specific effects and time-specific effects. In this case, the estimation results differ from the results reported in column (1) as now only one measure of differences in relative factor endowments-differences in capital to labor ratios-is statistically significant at the 1% level and displays the expected positive sign while the second measure is not significant at all. The estimated coefficients on the measure of similarity in market size also display the expected positive signs and remain statistically significant at the 1% level. These findings are similar to the findings reported in column (3) of Table 3 .
However, the important difference is that the estimated parameter the measure of physical distance loses its previous statistical significance while the parameter on the measure of cultural distance displays a positive sign and becomes statistically significant but only at the 5% level. These empirical results suggest that both differences in the capital to labor ratios as well as the market access are important for multinational firms based in the new EU countries that undertake FDI in Poland. Hence, these results support the knowledge capital model of multinational enterprise.
Conclusions
The advances in the NTT allowed incorporating MNEs into the mainstream international trade theory giving rise to the modern theory of multinational enterprise according to which MNEs arise endogenously in response to various country characteristics such as relative factor endowments, economic size, and trade and investment costs. The theoretical studies identified two main types of MNEs: horizontallyintegrated firms that follow the market seeking strategy and produce the same goods in multiple locations to avoid trade costs and vertically-integrated firms that follow the efficiency seeking strategy and fragment geographically their production processes by stages differing in terms of their factor intensity.
This study used the negative binomial model to examine empirically the main reasons for multinational activity of firms originating from the new EU member states in Poland during the period 1990-2014. The estimated specification of the empirical model was based on the modified knowledge-capital model with two types of capital in which both horizontally-and vertically-integrated firms could coexist in equilibrium. In contrast to previous studies that used various proxy variables for differences in relative factor endowments in this study, we used actual data on both physical and human capital endowments extracted from the PennWorld Tables 9.0.
The estimated parameters on the differences in the physical capital per worker variable turned out to be positive and statistically significant in all estimated specifications while the estimated parameters on the differences in the human capital per worker variable lost its statistical significance once the country specific fixed effects were controlled for. Nevertheless, the statistical significance of the differences in the physical capital per worker variable confirms the importance of the vertical reason for FDI in Poland. At the same time, the estimated parameter on the measure of similarity in country size remained statistically significant once the country specific fixed effects were controlled for which confirms also the importance of the horizontal reason for FDI in Poland. Therefore, the assembled empirical evidence pointed to both vertical and horizontal motives for undertaking FDI in Poland by MNEs based in the new EU member states. This means that the Polish government should not try to attract only one type of FDI.
Moreover, in contrast to previous studies in this study, we also tried to account for cultural differences that exist between the Poland and investment partner countries in addition to the traditional set of country characteristics such as market size, similarity and factor endowments. However, it was found that in the majority of the estimated specifications the employed measure of cultural distance was not statistically significant. Given the growing criticism of the Hofstede index in the international business literature, the use of this index might be considered the major limitation of the current study. 7 Therefore, in future studies it would be useful to use alternative measures of cultural similarity that may better capture cultural aspects such the GLOBE index that is able to distinguish cultural values from practices. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creat iveco mmons .org/licen ses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. Expresses the degree to which the less powerful members of a society accept and expect that power is distributed unequally. People in societies exhibiting a large degree of power distance accept a hierarchical order in which everybody has a place and which needs no further justification. In societies with low power distance, people strive to equalize the distribution of power and demand justification for inequalities of power IDV Measures a preference for a loosely-knit social framework in which individuals are expected to take care of only themselves and their immediate families versus a preference for a tightly-knit framework in society in which individuals can expect their relatives or members of a particular in-group to look after them in exchange for unquestioning loyalty MAS Represents a preference in society for achievement, heroism, assertiveness and material rewards for success versus preference for cooperation, modesty, caring for the weak and quality of life. In the business context, masculinity versus femininity is sometimes also related to as "tough versus tender" cultures UAI Expresses the degree to which the members of a society feel uncomfortable with uncertainty and ambiguity. The fundamental issue here is how a society deals with the fact that the future can never be known: should we try to control the future or just let it happen? Countries exhibiting strong UAI maintain rigid codes of belief and behavior and are intolerant of unorthodox behavior and ideas. Weak UAI societies maintain a more relaxed attitude in which practice counts more than principles LTO Measures society's links with its own past while dealing with the challenges of the present and the future. Societies which have low scores on this dimension prefer to maintain time-honored traditions and norms while viewing societal change with suspicion. Those with high scores take a more pragmatic approach: they encourage thrift and efforts in modern education as a way to prepare for the future. In the business context, this dimension is related to as "(short term) normative versus (long term) pragmatic"
IND
Measures indulgence which stands for a society that allows relatively free gratification of basic and natural human drives related to enjoying life and having fun versus restraint that stands for a society that suppresses gratification of needs and regulates it by means of strict social norms
